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ABSTRACT 

PROBLEM TO BE SOLVED: To realize a high performance TFT by providing an 
active layer containing a metal element for accelerating the 
crystallization at specified concentration so that the standard deviation 
of the S-value showing electric characteristics is within specified value 
in each of an n- and p-channel types. 

SOLUTION: After forming an active layer 106, a gate insulation film 107 is 
formed on this layer 106 and heat-treated (secondly) in a 
halogen-containing atmosphere. In this step, a segregated metal element 
e.g. Ni at the grain boundary of an acicular or columnar crystal is 
gettered by the action of the halogen to reduce Ni in the active layer 1 06 
to 1X10(sup 16)-5X10(sup 17)atpms/cm(sup 3). The active layer 106 has 
a directivity at the grain boundary and crystal structure of aggregated 
acicular or columnar crystals approximately parallel to a substrate. The 
standard deviation of the S-value showing electric characteristics can 
remain within 15mV/dec in an n-type and within 30mV/dec in a p- 
channel 
type. 
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mt/m*a>m.m 

T, 

~ 5X 10" atoms/cm' <£>ig^T#ftb, 
S^ui £"T -5 ¥i»#SS. 

T. 

ffiEflH£A*fc:ttlSAft££jj^«&Ji(TC*jP lxio" 
~ 5 x 10" atoms/cm' ©JlST#ffiL. 
mM^tt Sr^t" S ffi;$*N^-v *;H!T90±45mV/dec^F*? 
feitX/^fettP^r^^ST: 100±90mV/dec£AF^{CitX 
£*H8£-T 

fflrc&H£a*£i;M&afc£g&ft?s&M7cX;P lxio" 
~ 5X10 l, atoms/cm'©»|6rc?£&U #0. S^tt 
€r^T S ttOSipfiS^N^-f 5mV/decJJ(.rt ii 

J:«/*fc«P^Ar*;PaiT30«V/decetrt«CJK**l6» 

MEiStt«*Bfc»j*3ftfcy-r KtefU!t&. 

fflreStt94>lc»«IAfl:«i&ft-r«&JPl7c««< lxio" 
~ 5X 10" atoms/cm' ©«flrr#£EU ^Mtttt 
Sr^T S fit^N?- -fr *;H!T90± 45mV/dec«F*3i5«fc tf/ 
SfcttP^-r^;H!T 100±90mV/dec«F^iC)RS^>ite^ 
y-f h^¥^#gB£*LT«/££*l£;i££#Sfc£-r 
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femffiffiK=t 0 j«ML&B*fc«*J: D fcBaftCf* Aft 

^#sb. 

[111*517] »*5I175S»*314K*HT. ffiESti 

fr s & Adtft^- Lxifij $ n« us ams 

[M*9I8] t&l^a&*?«£tt:±i::#AK£JMBt£ 

riwrsiat. 

is i ©in«MaaKi«k o ffiE#AJC&siR&&Ai£g*K 

fcSMSSttSiat.. 

WEtS AttJlSiBI 5 A ^ - n > ^ L Tffitt m & jgjfi-j- s 
!*§£» 

It 5 H ifcJ:OMEiSttJi+CDWE&*l5c**yy ^ U 
>dn»*r*i*k:WESttJitWEy-f Mft*UK£® 

WEiStt»»4*IAfi»tc^tt35**0, flftEStt 

[»*"S9] rt*^8»C*5UT, sg 1 ©SD^5!IS«450 
~700 "COi&SieBTfTfcfL m2Sfc^3©in^M 

30 a«7oo , cfeiBA'5afe*HTftften*^i*#atr 

S'ffc^lKjg-rs&RTcSia* 1 x 10" ~5xio" atoms/cm 3 

*fiIg7&«N^"V ^JH>T15tDV/dec£U*3*5 P 
=f-*r ^.JH!T30inV/decJKf*il;jR* -5 d £ &&Wl£T Z> ¥ 

Aft^lKjfi-f S&JB7c3ia* 1 X 10" ~5X 10" atoms/cm , 

^ ^;UST90 ± 45mV/dec^rt *5 «fc ^C/ £fc « P ^ -f ^ 
100±90mV/dec^F^{CJR^-5d£?r^£-r-5* 

im&m 1 2 ] w*^ 1 75M«*^ 4 s tum^m 7 ^ 

©ft£te0.01~2 tim1:$,2>Z\ii$:%rm.frz>¥m&& 
Bo 

m*^ 1 3 ] » *gt 1 7iM»*^ 4 tiw*^ 7 * 

fett»*«8lC*5V>T> l»EiStt» + »CttC 1 . F. B 

50 r a> 6atfnfc-as*:tta»asi<z)5E**«' 1 x io 1 1 ~ 
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1 X 10'° atoms/cm' ©jfttTSpftTS Z. t SWfRfT* 

1 4 ] 1 71MW*314 ifc«i»*JS 7 S 

fctt»#JS8K;i3V»T. HuiaSltB^lCttC 1 , F, B 

1 5 ] i Tbmm *m 4 *fcttni*5i 6 £ 

ifcttil*JS8fc:4sHT. MIB^ftft^lbft-r^^STE^ 
tlJFe. Co. Ni. Ru, Rh, Pd, Os, I 10 
r. Pt. Cu. Au*&»infc-«*fctt*IMMI 

i 6 3 mam 1 75sw*3H4 *fc»4ai*qi 8 1 

*5V>T, tneil£AttS3KKaMfiE9lftCVD&(cJ:OfKgt 

<t, 20 
fiass-a-aiat, 

MEttfttta*«tS^-=>^LTJSte*fc»j*-r* 
Hi, 

t9E»ttJi±K:y-f b*6igyBI£fi!clgtT3I8£, 

fr 5 £ £ K J: V BfJtSffittJl 4> OMf2^B7c:m S^y^U 

>^utefe-r*t*k:imEStt»fc«9Ey-f nftiwdio 30 

jmfc!««fl:Bt«JBJ5fc-r*iai. 
WEettJitt»*«t#K:#fatt#*o. a^, t&festt 

ifti»«iii**r*a*±K*««^*gi*isBfr*ie 

S 1 ©jto*Mttgfc J; 0 ffiE# AK&XK&fSJfctt&XK 

fc*iSS-&*iafc, 

MEflg A1£^*K 9 - - > if L- Tffi'ttB * ^fiST * 

iit. 
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ff 5 - i \z ck 0 mltBSttB * ©Iffl E&flUE* * y v * D 

**»Hft+t*JW-*JB3OlnS!Waafc:J:0»Ey'f H 
»^©Mlft*J:tf*iB©tta£&#TSia£. 

t*>*ru, 

ME&tt»«»Att#fc#Grtfe&«*0. j|ftE£tt 

[flf#K 1 9 3 ftJfcJS 1 7 SfcttW*^ 1 8 fcfcHT, 

tll&B 2 0 3 n^qf 1 7 *fctt||3j8!l 1 8 Kfc^T, 
SSAffcSS&fi-rs&JBTcSti: LTF e, Co. Ni. R 
u. Rh, Pd, Os. Ir. Pt. Cu, Aui^I 

ADy>7c**$tr*B«tt«*«H«+fcHc i , h 

F. HBr, CI, , C1F, , BC1, , N F, , F 
, , Br, *-5tJfc^fta»S»*ttfc-«*fcttMR« 

& 1 ©tei&fflSt4450 -700 ^C©ia*«BHTfTt>tl, MS 

ton* c t*»«fr*¥**s«ofp»*ft. 

[3891©fiMnfrl»9iJ 
[0 0 0 13 

[0 0 0 23 

h?>?X9 (TFT) SfllJSfc-rsaiRtf&BSftT^ 

[0 0 0 33 0ilx.fi. «Efta{«S«t*t»Ttt-7 h U ? 

□ -tr-7-y-IelSg J ^^ ; E'JlHlgS^«i:) ^Ofee»(0**^[HlSg 
ttTFT**Sffl-rSt**A<3&SnT^*. 
[0 0 0 43 S«(C*3ViT«. gttltbTMRii 
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Ssgffil (#'J->'j3>g|) Sfll/SL&TFTtfjEHBta 

[0005] a#±t»att^*Bt*»j«r**jstL. 

Ttt» *HiBAKJ:*#H3F6-232059^*, 
244103^*KBE**nfca««»a»T**. C04»l 

TClii (#»cr:y^r;i/) £ <i J: 9 , 500 ~60 

AteS**t*#j^*i:£*i*1IB£-r*'b©Tr**. io 

[0 0 0 6] L^L. C<D&&TFT&mi<*TmW)m& 
tt&«fcv>. ^tc. Jft&lbff££itirEtt1£«NI$l::ft3! 

ESS*, f*OTFTTMt5i ii\ttnjm&V>tfm 
[0 0 0 7] 

— Sffl^TJgjStStlfcMOSFETlC|ZE»-rS1tl6*# 20 
■T*TFT**5Jbft<Tttft6-teV». 
[0 0 0 8] *£^*gj»»TW*-r*«9!tt, 

[0 0 0 9] 

[iSgjg£fi?&-rs/i4&©^g:] ^*©^T«±a!©# 

foils -ttffi&T f ts§5 c tanr^&^o ftmm iz b 

«#£*U TFTWtS^^-T/l^^-^©— ^Tfe^m 30 
[0 0 10] {aix.il i^aScS?-Ctt->'jn>JS^cD^*t 
v U 7 , tteAifc*fc:«ffifc U < t®%\z^tt 

[0 0 11] *RW©i|£SI#gJl£!SHT*lCtt. £© 40 
«K& rjgttoj&A&Jlj £*iMMfc3ii\ * * 'J 7 £ 

[0 0 12] *©ifc»K:*EH#TrHji«-r<5$Bgi©#ME 



QflftE#Alt&SK&&Att&*Kfc:Xi£Sl£-« 

Mt«igi, WK«tts±try< h&ftK&j&g-r 

MMI^ffp H £ tc J: 0 fjfBfStt/f +©fiffi£JB7c3t 

fciacy-r h£iuK©KK:fe£tf#n©ttH«&8-r£ 
iit. £4>&< -tfe^ru M£si£jitti&Att*i;:£ 

[0 0 13] K±©«jSKfl!-afcffJtoErjSfeTlSatt3** 
HI 3K*T*fc*WR©MRj&*#&*l 
*. HI 3.t*ttA1£g*lK£tt*UfcH^?;K-r& 

» #*SHfc-&LTl*jfcSttT^S. <&;&. £©f£§a# 
fttt#A*a*H*©ISAfl:¥ft£LTttH¥6-232059# 
»«E*©a* V>T ^« . 

[0 0 14] SSJC. HI SiC^-Tfi^Wi^a^t©^^ 

fcTEMW^Hl 4T^5. 

[0 0 15] W5. *%91©ittAttgX&ttg&tttCt;* 
HI 3 ©*t**fty XDS^lElCflASiSJ, *tt 

*-©rt«HiH 1 4 fciRT«H=tt#i^fcmttilSA 1 4 0 

[0 0 16] HI 4Kl:}3^T 1 4 0 2Ttk£*1-3 

KISAl 4 0 l#SV>KWfcWfc:&ftC«AJ«fiLfc 

^t^igT^-So ^gom** a&# 
tttWfo*«i&:^iBow-«sfcfse«teAra±©***s 
-r. 

[0 0 17] Sfc, *%9}©¥*#fiBtt. /\Dy>7c 
***tf»BfllK«t*JP#MaaKJ:oTil8Afl:*lft*-r 

*$n. 5X10" atoms/cm 5 £Lh©igST3SSbTH£: 
— v*r))stfi 1X10"~ 5X10" atoms/cm' (£?3;L<te 

[0 0 18] #JH. ?fft«K:«k»5jBAUfc (*Hl$tCgs 
JnUfcH) te©&K7c3t (Cu. Alf) fc^iC-^^ 

[0 0 19] d©P#. ->'J=i>«(?©^tS^* 

»*-*-4if8sn4. r^tt©^a&^j 

*#ttAtt»£LT*«r**J«fc&*£#*.&ft.5. 

[0020] bTjgjfcsnfciiea&^i 4 0 2 
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ti^&'£mzmnftvimiztz2>tmm2nz>. z\tnt. 
tmnw.* t ©s»^*hbis n«»s £©**»*&: 

J; ^ T *K ©St H £ fc * fc^BJ -> U 3 > JBrF*** ft S ft 
[0 0 2 1] IP%. 12 1 4 Id-fc^T 1 4 0 2TiSn5 

*fcx*;i/*-WfcMteUT©**flrrs r&tt©» 
[0022] a-fc. c: o«nc«r AttJT-ttfli^BAd icNfttt'fb 
£ft£„ *©fcft. *S»ttJMfi#fc9>in£ft*y-r K« 

[0 0 2 3] ^©JDl^5!lS«700 -C^SS*.* (ft 

*Wlc«800 ~1100'C) Jt&WiiS^i&arefrfrftSfc 
ft. ttttSfctttttt*ft©l*3*K#ttT*ete-**«* 20 

#Ufc->U 3>JR^©*#tt^fcm*fc«*ft*** 

■*»ADy>7C3|SIC±-pT»JB*ft*. 
[0 0 2 4] m-DT*¥£Wm*>\t. K±©«l:bT»5 

[0025] ^^UTizt^mnmzmmmtM.tt 

■S* J itt. *t "J 7««IWlt5l:BLT*lr 'J 7C» 

^/tUTtf^ffibfcV^tfcffcW^ifcASft*. 
[0 0 2 63 *«9itt±e©J:S&*l«TfcSlftatt3l 

Stfll£?iJffl LTT F T CftS^ ns^ffSt Offitti 

[0 0 2 7] UU:©J:5&#5S0Jl©#lfi£i:::3^T. JiAT 
fcEfcf £ *J6«T? 1> o TfiMffltet&HJl £fT 5 C £ £ T 
•5. 

[0 0 2 8] 40 
[3*09] 

j£LfcilSA1&i*IK&. ilh7>->'X? (TFT) © 

©■^iiia©— mt&m-c& & . 

[0 0 2 9] ft*, *£ttttTtt#Jlft&*K€JSJMt: 

-TS^gt LT!8Bil¥6-232059-*§-:&#g. #K§3P6-244103 

\3.^<D®.M&w.m-rz>iz±st>z><D-x?, B«at£mK3&*B& 

#PST-5«hAVio 50 
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[0030] *Tie««ffi**rr***i o i *ffljrr 

1 0 2£2000A©J»Sfcj«ai?-.6. tt^*Mt 1 0 2© 
*/ty*8efc££m»fttf&V». 

[0031] fH=#An&*K£eafl:-r«iR. 
T*M«^i»T***#»6ft«ttfttta*gtoisiie 

#AV»£i#*JB^*&©WSS«C±D*a-3Tt»S. S 
Ac. K^fC 5X10"~ 2X10" atoms/cm' ©&£**£* 

n*t»si/t>. «*fc<£Sft;fc**H«©is»fl:£g& 

[0 0 3 2] #1C. 0 3 £200 -1000A 

( *mmm-vmso a> (omsKLmEEmcvDStK.^ 

TJfctt-r*. J*Bt^tLTtt5'7>3R*X (SiH, , Si 
,H 6 . Si.H. m SJBV»fttfftV». fc*. MJEf&CVD 

fefcit)^bfc#a«s^H««©^^k©l^{cg^ 

[0 0 3 3] ^Jlfe. #a*t£*JMl 0 3©riW*j*fcU 
[0 0 3 4] ^lliil 0 3«ILfc^. Sill 

«&^iST&«©iSftte£gS:S-r 5 fcft © fc ©Tab' 

[0 0 3 5] fc*, ttft<b£tt«-r*&*l7C*£bT 

H. Fe, Co, Ni, Ru, Rh, Pd, Os. I 

r, pt, cu, Au*6a«nfc-iifctt«»ia 

[0 0 3 6] jfcic, »?£©*« (**JS^JT«afi^m 
xy^r;n6-&*Ufc»ir»*JKi 0 4£^j£-f-5o #Aft 

mmm* \zmm-r^=.-y^r)umm\tmmm^j:m\zii^ 

SJIij&fTlffc. (01 (A) ) 

[0 0 3 7] R±©«tC, #l!¥6-232059^i>$8, 
¥6-244I03^&«lCE*aftjfctt«©#«tt. ISRjS* 

'>ft<, ^-3. wftttftfflaTSFtfjiiiTf**. z\om 

[0 0 3 8] ifcJC, ^Fffi14#Ha*fC*5ViT450 t:. 1 
eiWa*©**Hlb*ff-3fc». 500 -700 1C. 
IC«550 ~600 tOigT 4~8 B#^©JPf^»LS (Sg 1 

©InfKWasa) *Jo^T#»KS*Bti 0 3©ttftfl;6ff 
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d'SbTfcattaiiMRi o 5#»&n*. (mi 

(B) ) 

[0039] &*s, «©Aoy>7E*« , &tr»H»i*»-c 
©mj»a3©wfc±tf/*fctt«icttate&*gii o 5 

tCfcf L TX+ -> V 1^— If- JC J; U— tF— )l&ffi 

[oo4o] m*>nrzi&&&mmmi 0 5^/1^ 

-=>^UT«KTFTOigtt«i:LT«l6-rs»ttJi 10 

10 6 2rJgfi£-r5„ 

[0 0 4 1] iSttMl 0 6£j£figLfc<=>, ffittll 0 6 
±fc»fl:a*mT**y-f h&MKi O 7 £200 ~1500 
A( **^C»JTtt300 A) ©J¥^tCfigK-r-5. y-r bm 

mm 1 0 7 <oam^mt, ^xtcvds, icvd 

[0 0 4 2] ttfl3£*K©ftt> 0 fc*fl2£JMM» 

[0 0 4 3] ifcic, /\n5*>7im%:^tsn®m.lz&\,*T 20 

n y >tc*I tc <£ -5 ^stc* ©y y ^ U > £ fiJJB L 
T. Sttil 0 6<P<D&m7im <WK— yy;W 
tSut^l K3ao£:t>CDT&£)„ (01 (C) ) 

[0044] doyy^u >^©it«>oinSMia«» 
iSTSs. *n£JiT©fi*Ttty-r hi&iuKi 0 7# 

nftliStiai&S. 

[0 0 4 5] •€•©£#, c:©;tjag&M3©i&*igBf37oo 30 

■C*i@^.SfflflE-CfTU. $?£L<te800 ~1000'C (ft* 

Wic«95o -c) tu ftvn*rott o.i~ mw. ft*eu 
[0046] ft&, *56jij«Ttt. (o, ) mmm. 

rplZfiVTmtTkm (HC1) £0.5 ~10#«9G (2^ 

x, 950 "c. 3m<Duammw&ft 5. hc immz±fz 

[0 0 4 7] **ltWZ?ttAny>7E**^tJft 40 

piUTHc 1 ■n-x^m^^m^vt^. -zn&M-o 

^XtLT, HF, NF, , HBr, CI, , C1F 
1 . BC li , Fi , Br, m<D)\Ufy^ti{c%m 
6 *MT*lfc— « * ttttltil© t> © ^ -5 d t jfi«ffl 

*«. *fc. — «fcADy>o**fl:«*fc»a*«» 

[0 0 4 8] d©Igte*V»Ttt*rtt*fcttttttiB»© 

SgSS^{cM«fbfc-^y;udV\oy>7E^ (i:tIJ 
4fc*> ©f^ffl»CJ:0yy^'J>^n. #fgtt©l&ft;- 
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[0049] ;;t. 0 3i-^-r©tt±ffi/Npy>7csg 

tC £ -5 y y * 'J > yfflS SfxfctofcV »»&©iS»ttg* 

@3l:*fil; 5xi0"atoms/cm s aiO-y^rJ^il 

[0 0 5 0] Jfcfc. 04lC;icr©te#f£?3©Itgftg5it 

^©ssiittSiftffit* =: y y ;u©aae »*t? 

**. H4*6WS*»&flHc. *S*tt3iJ({J««t»©^yy 
J144 IX 10" atoms/cm' &TK:*TN£«*ftTt»*dfc 

[0 0 5 1] fcT, ffittJil 0 6^oz y y;KjfA 
-fX^ttllfSS^ft^gg ( 1X10"~ 5X10" at 
oms/cm' . #Sb<«igttJi«f>©xe>ff]iEErO fc* 

ft*5, TBI© lx 10" atoms/cm 3 
ffifctS I MS©^fflTI51^-Ta-5. 

[0 0 5 2] ft*5, *8W#&©»J&Ttt*Sftfl:©B&* 

fcWfflsnfc=yy;i.ttfl-«*&»4ftt)ti»ft©*sais» 

*», 5i«©S IMS«-«rTtt«S»rtW4:tlft«[HL©M* 

©1#&B£*&oTL£5©T. *^Sffl#'f(Ci5^^)->yy 

-yy^afti^ftUfcT^aflESjtftr*. 

[0 0 5 3] y-y^'J >^lS^fr^:ofc*-&. 

>7C^*t 1X10"~ IX 10' "atoms/cm 5 ©jg^T^t" 

-s. *©*. «iiattS3KK^9RW<uit&©mfcnsMe(c 

I MS»W»CJ:-3T**«S«KIE-3Tff9lbfcTFT© 

t«Sfttta*ffltt©Wfctt[**«*fiaiK:»*L»Tlr»*ii 

[0054] ft*, = yy^iliiMi;©i*K:4rtt*fc« 
ft«*s*©iB«ttff^tjf uaanxMSfb. — yy;i. 

y ^ U > y ©» fca[fl:=. yWPifttj TglBJi L . - y y 
[0 0 5 5] L^L±f2Xg«^b14f?H^.'4 3 {'fe^ 

mitt^mizmmtm^^xmm ( sio, T^^n-sg? 

tt. ±E-a©HlJ»iaK:J:-3TlSftttSSRBt»4»fta 
[0 0 5 6] S8#bfc^»tt-&¥««ttBl 0 6 
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«*» fc-£ s.nzTkm'p a o y >7tm «t ^ T»iB* n-s> 
ee^as^Pd t t»o fc*sft*w te^ u 3 >jg^ ©sis 

[0 0 5 7] t^T, SttM 1 0 6ttAny>*ffl$tt? 

iittf^Btssn. a^, 1 0 6 &m&t 

[0 0 5 8] ±EftHIMaak:«kDigttJii 0 6 t 
iooA©s*fflt*«fl;*nT 2ooA©jRWMbJK:W8«s 

ft5. W6. y-f h&IUKl 0 7©^BUP»4CVDft-r 

[0 0 5 9] ±EAay>SStfflf»t*sttSiH^ 
ffla£*Lfc»K. ^*»ffl^fT950 *C lttRISft© 20 

MiM&asfrfc^fcT?. y-r m«hri 0 7<Dmno 

[0 0 6 0] Sfc, ffittS 1 0 6tth*7-rx-y5 L >^'fe 

X-VPt — 'JiflT F TO 'J — ^«SE©I^H tft^Sn*' 
*S. *£tt0y©tt^. Sltll 0 6®Ir>'ttM 

[0 0 6 1] £U:©*lt;:l/T, y-f hfelMftl 0 7©f 
J**TII*TUfcS. *l:* , 'f hti*iJ4t«fcft®7 30 

T?*>-pTfi£ffl£-r£., COT^SH'bA^fCtt. bay 
[0 0 6 2] fcis. *«fi«Ttty'f H«£ (y-f hlH 

-rs*m£JS<^T^£>&*. mz^fyyTsT-y. $y$ 

*^#bfc»SiittS*«Sy-f hliibtiSfflLTt, 
fllfcfcl^. 40 
[0 0 6 3] SI (D) tC^f^(C7;U5 3i^A 

0 8^^eS;-r-5.o fti>;i©B£ 

itT43<. 

[0 0 6 4] fit, TVl/S^A&OA-^ — > 10 8 
©R§SStffcif§icJ;-pT. ;^->io 8©#JSfc«# 

?LKtt©»*BMfcffli 1 0 9«t»*sn4. #*j6ey-rtt 50 
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[0 0 6 5] 02 (A) KST#3fLJttt©RMMMfc;K 1 

0 9 £J£6£Lfcib. B^Lfc^US*.* hVX^fcSiOBfc 

HMfSMHft 1 1 0 £J£fi£-r3. lk£ftNMISM:IR 1 1 0 

©ggjp &4900 Att5. 
[0 0 6 6] £Ac, H±©Ig$lTy-f Htl 1 1 

aiflmrr*. ikte^nsK^Mt 1 1 on. «©iac# 

^Ty-f htt@ 1 1 1 ©^B£flU8Lfc0, tDy^t 

[0 o 6 7] jfct, IfcfgttlMHMfclt l l OStMb 
fee., C©tt»tC*5^TV-X/Hl'-1'>ffi«S:^JE£-r 
*fc*©^*fi«I-f *>©aA*fr-5. N^r*;HS!©T 

[0 0 6 8] ^OltC^^T, ffiBg^MltoWKbD 
Stt&V— 1 2tHH>l«l 1 3#(Jg&3 

[0 0 6 9] jfcfc:. IWi:U>«iliM6t*«^Lfcffl 
RSJBlrvC. *JL«*©HWH»ftBtl 0 9«a^K:|» 

^Lfc^t'SAP'f *>©<^->ffiA^fT^5. C©-T 
*>ttAH, *©y-^/KK><S«*»J*-r*IR«k 
Ot)fiH — XSTfeoTfrfeten*. (0 2 (B) ) 
[0 0 7 0] "TSt. V-XMttl 1 2, >«« 

1 1 3 tJt«LT^*l«««©«V». i£jSa^FM#)«^ 
114. 11 5*<JgJ5fi$tlS. -5-UTy-f Mil 1 1 
iST©l 1 6TS$tl5it^lES-&69l:ft^« 

[0 0 7 1] &*5. : ?\*)VMf!m&. 116tKK> 

«*ii3 t©nfcE«*nfcfi»*^«4b«*i 1 5 

n. ^-^^jim^m^i 1 6 1 hk >©«u 1 3 1© 

[0 0 7 2] ?->r*)l&i$.m.i$.l 1 6 (|fc*Ktt 

*Ftt*Jfc»4ttttiB»©rt«) ttJtttSfctt**WK:*te 

w*;p#**M#©+*ictttrr*> t&d. avp, xtf 

[0073] a sic. ±tB©^M#i-f^->©aAis© 
:ii:<tot. -f ^^A^fftonfcftii*©^— — 
>ttA«ricett»*«s*t*:ii*©iEitt[*«fT&ton*. 

[0 0 7 4] Sfc. **-fb^SSr300 ~350 "C©S^|g 

HT0.5 ~ neMfT3taa*WT*a. c©xsttf§tt 



13 

tt 1X10 ! ' atoms / cm 8 £TF. ffSKtt 1X10 15 - 1 
xio M atoms / cm 3 <B»an?****SiHI£tt£. 
[0 0 7 5] u5lT@2 (B) ^jR-rttt83W»6nfc 

6, ^icsmiiewKi 1 7&mTz> 0 mmmmmi 1 7 

(02 (C) ) 

to 0 7 6] #«tt«HIB«-C**#'J>f SFSffl 

[0 0 7 7] Jimt&HRl 1 7n>^ h*— ;w 

OJgfifcSfrV^ 118th* K 119 

££r^f£f£o ^6{C3 5 OrcDTK^ffla^tC^V^T 

0 2 (C) l:S1*TFT^t^ 9 
[0 0 7 8] 02 (C) l:StTFTttRW©fc6it) 

[0 0 7 9] d^T, **!S«fcfie^T*»W#6*«fP 
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6tC^-To 0 6 (A) ttN^4^STFTCD««;«M4 
(Id-Vg , 06 (B) BPft*^STFT©« 

£M#teS:SLTv>£. fc*5, Id-Vg iHrttSS-r^^^tt 

[0 0 8 0] ftfc, «HftOVG»4y< h«EEfit, ^W<Z> 
I DBy-X/KK>Wft»ft5t»«T*«. * 
fz. 6 0 1, 6 0 3T^$tl^Id-Vg ft^iKK>i 
JEVD= 1 V<0l$©»te**U 6 0 2, 6 0 4T'^ 
tl^Id-Vg ft«liHK>tEVD = 5 VOB$CD#ttS: 
10 SLT^S. £7c, 6 0 5, 6 0 6BKK>«ffiVD 
= 1 VOBJ^'J- £7««E£SL-TV>5o 

[0 0 8 1] =j~:7«« (0 6 (A) V 

T. B6 (B) TJtt-lV EJUt) (Ioff) 
<L, *>*J:^*7««coU— ^»flK(IG)tt, 1 
X10"' 3 A (W^TIEff) Eim^^T, 0 6 

(a) , (b) "ctty-fXtswsnTbtoT^*. 

[0 0 8 2] CCT, 06 (A) , (B) \Z7jk*gtlZ>m 

20 ;i/^TFTC0m«#14 (tt*<D2<WC»5© 

0, «2ttP^**;i,fflTFT<&«jM*tt (ffi*CO20^t 

[0 0 8 3] 
Kl] 



NBWsafflTFTaSfi* (SingleGate) 



- 2B£A 


(VD-1 V) 
/VG-5V> 


(VD-5V) 
fVG.5 V) 


(YD.1 V) 


toff _2(pA) 
(VD-5V) 

ores— 1 vi 




lonfeA2 


<VD»SV) 


S-vaJuo 
JrrVAiec] 
(VD-1 V) 


AiFEfcrreA/c) 






(VD» 1 V) 
(VG-5VJ 


(VD» 1 V) 

/mart 


(VD-1 V) 
(VG-5V* 


Point 1 


106.07 


330.63 


0.68 


2.46 


8.19 


8.13 


-0.58 


85.00 


174.08 


311.34 


0.18 


-0.17 


Point 2 


110.65 


328.89 


0.71 


1.21 


8.19 


8.43 


-038 


75.40 


203.65 


326.07 


-0.03 


-0.33 


Point 3 


104.23 


321.93 


0.92 


6.98 


8.05 


7.66 


-0.54 


8130 


189.82 


298.79 


0.08 


-0.28 


Point 4 


110.74 


342.70 


0.45 


1.92 


8.39 


8.26 


-058 


67.10 


188.86 


323.97 


0.09 


-0.34 


Points 


92.83 


291 .00 


0.58 


1.45 


8.20 


8.30 


-0.44 


75.80 


160.44 


281.53 


0.09 


-0.30 


Points 


111.50 


345.87 


0.28 


£24 


8.60 


8.19 


-0.55 


89.60 


190.77 


328.03 


033 


-0.27 


Point 7 


98.77 


317.28 


0.83 


£17 


8.08 


8.16 


-0.57 


67.60 


1 60.91 


297.70 


034 


-0.33 


Point 8 


99.16 


315.82 


0.27 


0.86 


8.56 


8.56 


-0.56 


93.40 


155.67 


304.09 


0.11 


-0.31 


Point 9 


96.34 


315.41 


1.03 


1.62 


7.97 


8.29 


-0.45 


87.50 


171.22 


285.34 


0.03 


0.48 


Point 10 


100.39 


320.20 


0.92 


4.70 


8.04 


7.83 


-0.60 


81.10 


160.82 


304.09 


-0.14 


-0.03 


Point 11 


107.68 


337.04 


1.05 


3.85 


8.01 


7.94 


-0.56 


81.70 


178.37 


322.64 


0.08 


0.10 


Point 12 


130.49 


388.87 


0.40 


1.61 


8.51 


8.38 


-0.51 


82.50 


216.52 


396.51 


-0.11 


-0.48 


Point 13 


11053 


332.17 


1.07 


1.14 


8.01 


8.46 


-0.41 


76.90 


199.35 


328.89 


030 


-0.51 


Point 14 


123.34 


359.87 


1.30 


1.27 


7.98 


8.45 


•033 


83.90 


236.08 


36435 


034 


-0.5B 


Point 15 


104.55 


312.87 


0.30 


1.22 


8.54 


8.41 


-032 


93.40 


185.05 


3iai6 


-0.29 


-0.31 


Point 16 


97. 1B 


303.28 


0.77 


1.31 


8.10 


8.36 


-054 


69.70 


167.40 


283.96 


0.12 


038 


Point 17 


98.89 


299.66 


0.42 


2.08 


8.37 


8.16 


-036 


72.00 


190.44 


286.92 


0.20 


-0.1 0 


Point 18 


102.90 


324.42 


0.73 


0.29 


8.15 


9.05 


-034 


93.50 


179.37 


298.65 


0.23 


-0.09 


Point 19 


98.08 


307.26 


0.63 


2.74 


8.18 


8.05 


-0.55 


88.30 


163.20 


283.82 


0.61 


-038 


Pant 20 


115.54 


346.82 


1.10 


1.54 


8.02 


8.36 


-0.40 


77.60 


203.17 


355.26 


0.26 


-0.18 




105.89 


327.20 


0.72 


2,13 


8.21 


8.27 


-0.49 


83.15 


183.76 


315.03 


0.14 


-030 




954 


22.66 


0.31 


1.52 


0.21 


0.29 


0.09 


7.43 


20.97 


3038 


0.22 


037 



[0 0 8 4] 



1*2] 
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lor\_1{uAJ 




10ft_J[pA] 








vtuivj 


SvaJus 


*FEfcm2/Vs1 


IGjwtpAJ 






(VD- 1 V) 


(VD» 5 V) 


(VD- t V) 


(VD- 5 V) 


taVtoftt 




(VD* 9 V) 




(VD- 1 V) 


(VD- 1 V) 


(VD. 1 V) 


(VD- 1 V) 










(V<^-1 V) 










fVG-SVJ 


(max) 


(VG- 5 V) 


(VG»-C V) 


Point 1 


38.10 


76.69 


1.35 


35.05 


7.43 


6.34 


-1 .52 


94.30 


155.19 


1 55.19 


-0.10 


0.11 


Point 2 


3735 


75.50 


1.05 


20.46 


7.56 


6.57 


-1 32 




161.10 


16537 


-0.12 


-0.16 


Point 3 


35.49 


73.92 


1.59 


29.22 


7.35 


6.40 


-1.60 


77 RQ 
/ / .OS 


150.99 


1 55.24 


-0.04 


-025 


Point 4 


41.67 


92.14 


1.83 


23.75 


7.36 


6.59 


-1 25 


128.04 


150.61 


161.20 


0.13 


-032 


Point 5 


41.32 


89.49 


0.51 


14.83 


7.91 


6.76 


-135 


106.32 


153.62 


164.68 


-0.30 


-0.07 


Point 6 


38.65 


75.65 


0.82 


25.05 


7.65 


6.46 


-1 .55 


63.48 


146.27 


156.24 


-0.28 


-020 


Point 7 


38.76 


80.06 


0.86 


21.28 


7.65 


6.58 


-131 


so.oo 


1S437 


163.01 


-0.32 


-024 


Point 8 


39.07 


83.43 


0.66 


20.06 


7.77 


6.62 


-138 


98.47 


144.56 


158.58 


-0.27 


0.08 


Point 9 


40.51 


89.73 


0.17 


20.48 


8.38 


6.64 


-136 


98.42 


144.56 


162.15 


-0.28 


-021 


Point 10 


37.70 


77.90 


1.43 


21.16 


7.42 


6.57 


-1.46 


101 .49 


1 50.76 


156.57 


0.23 


-0.1 B 


Point 1 1 


41.84 


94.44 


0.43 


20.56 


7.99 


6.66 


-1 .10 


70.93 


135.11 


159.53 


0.27 


-0.06 


PrtiM 1 9 




84 98 


1.46 


16.60 


7.45 


6.71 


-1.48 


94.08 


160.63 


169.98 




-U.J4 


Point 13 


37.75 


78.87 


0.41 


11.83 


7.96 


6.82 


-1.49 


95.57 


153.43 


156.67 


0.17 


-0.14 


Point 14 


3S.60 


79.13 


1.53 


19.09 


7.40 


6.62 


-131 


82.63 


162.44 


163.30 


0.17 


-039 


Point 15 


41.06 


85.88 


0.41 


16.88 


8.00 


6.71 


-1.47 


88.00 


164.59 


169.98 


-0.14 


0.17 


Point 16 


37.33 


77.99 


1.37 


44.30 


7.44 


6.25 


-1.48 


96.32 


152.76 


155.14 


0.10 


•026 


Point 17 


3331 


80.83 


1.32 


17.75 


7.47 


6.66 


-1,44 


114.06 


160.39 


160.53 


-035 


026 


Point 18 


3937 


84.08 


1.54 


27.18 


7.41 


6.49 


-131 


73.32 


152.38 


169.45 


0.09 


-0.12 


Point 19 


43.04 


91.36 


1.05 


20.92 


7.61 


6.64 


-1.40 


95.09 


163.97 


174.55 


-026 


020 


Point 20 


39,55 


80.62 


0.67 


17.13 


7.77 


6.67 


-153 


88.12 


166.97 


168.59 


-021 


0.04 




3920 


82.63 


1.02 


22.18 


7.65 


6.59 


-1.45 


93.66 


154.25 


16232 


-0.09 


•0.10 




2.07 


6.14 


0.49 


7.37 


0.28 


0.14 


0.12 


17.11 


8.00 


5.88 


021 


0.19 



[0 0 8 5] «i. *2tiv>xl»i:ftlt'«*jatt. 

t^l/y ->a;i/Ki|#14 (S(t. S-value) #60~100m 20 
V/dec ©MfciK**g'h3<, </tFE. ^HUt- 

^) #150 ~400cm'As tU5SCiftT*t^CtT 

[0 0 8 6] cnS©»£x— *ttft*©TFTT?ttai 
J*^WflBS:«T* 0 , *SK*5BWKJ:«TFT36<*IS 
a±fcff«LfcMOS FETKBE«rr*SJe>TilSttl6fe 
T F T T$> -5 3. t £r HBJ b T . 

[0 0 8 7] SfcHWrfc. '*»WfcJ:STFTf4*1irfc 
*fl: t:5S n C i #f |ft 0 & L H£ tc J: & AtigftfcKI* td J: 30 

5TiBsnxi>5. «iftw»ctt»a»^-r*TFTtt 
<k5TFTi^ft: i b&<. ««>-ca&v»iBJE4*te**rixT 

[0 0 8 8] atl. *2fctt#*tLT¥^lt* 

iZ'&oftZt. ¥-i$m.&$>>L-\Z±l o<Dpi\Z±fc<D5 
8.3%, ± 2 a CDF*3fC95. 4%. ± 3 a ©rtt::99. 7%#A 40 

[0 0 8 9] *«IJH*5tt, **lli«©TFT4M±©4> 
tt*J:0iE«K:WIB-r*fc». 140fi©TFT<£r»t 

Sffi©¥i§{ttt87. lmV/dec(n-ch). 105.6mV/dec 
(p-ch) T*0. **WIiStt9. 1 (n-ch) , 25.3(p-ch)T* 
&-=>fc. &W)m<Z>¥-i$ffl32W. 8cmWs(n-ch) , 

151. lcm' As (p-ch) g2(8<IMte43. 6(n-ch), 1 

2.7(p-ch)T$>o£:. 
[0 0 9 0] BP'S, #%9i£iflJffiLfcN9 1 r*;i'SJTF 50 



( 1 ) S ffi© a M^15inV/decJEAF*i, L < ttlOmV/dec 

(2) Sffi^90±45mV/dec«rt. U < «90±30mV/d 

(3) yFECDaffl^SOcmVVsJ^rt. V < «45cm J As 

[0 0 9 1] *«W*5Wfflb^P?-lr*;i'a!TF 
TCtSUTtt. ^TtCiKT&&TFT4#te£#5;r.<>:# 

( 1 ) S fit© o ffid*30mV/dec.£AF>9. £f £ b < «25mV/dec 

(2) Sffl** 100±90mV/dec«ft. SfSKtt 100±75 
mV/decJ^rt{CiRSf>. 

(3) tfFEOaffl^Ocin'AsKrt. L < tel5cmWs 

[0 0 9 2] U±<Dm\Z, *56^fcJ:*TFTttS«>T 

IfcMUfcMOS FETO»jJ«ttfflSnTV>ft*&« 
*tfcSRAMB»*»DRAM|IFIMSS, K«IMPft#B<!: 

[0093] *^ssCTTtt->>^;i/y-f h«ii© 

TFT©fP«IgffilO**Ba«LXV»*«*, t^-f)V*f^ 
hWiftOTFT^ftei-hoy-f HiStTS^^f 
^-f h*iS©TFTfc#LTfc3SfflT*£i**Tr*<5. 
[0 0 9 4] Sfc, *^B^ttffi'tt^©i^S14SrSi*SCl 
£T?*£T**fc©T?*oT. BafttttfUFTIBOTFT 

[0 0 9 5] C*^aJT"t#^»n-5MS^ii^:(Cl8-r-5>» 
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17 

[0096] 01 5 m&mmmt. #a*&*Mt 

JaS*ff3C£T#»Kli*tt£lBftftU 900 -1100 

[0 0 9 7] £t±©*ICLT»J«LfcieftttS*«ltt. 
01 5 KwT*fcffl* ^«fllJH«-* 10 

[ 0 0 9 8 ] m 1 5 IC&UT. jgafe 15 0 1 ti^SMiJ 
1 5 0 2 fc«k"3TH*nfc«»t*t>T^*. ft 
oT. SH^fCgll 5trsmSa«j£f*:£TFT©fiH4B 
tUTWffl-r*t, *«flijftffcffl 5 0 2»C=toT±^ 

[0099] -2r. h 1 4 fciR-r#&«sa*jfi#tt. la 

1 4 ttatfcJM 4 0 2£<&.&Sft©&B!ltt 

tttt«iift©rta5c*v»T, +^'jT©^»i$-E*-r^ 20 

x*;i^-|*e«&V»i:#*.Sn.&. 
[0 10 0] ft*. *»H#6«»ft-«*fcf4tt««ia© 

mmmwiZ i ~ 5 ^ftaaeojcaiFT** Lfeis*. #h 

[0 10 1] L*»Lfca*S*«9i#Sfl, tfttS&ttft 

ttft5Ra*it#<7)*P^'bOT?ttft^^i«ljailxT^-5. BP 

[0 10 2] £4±0«IC, — «»ft^nt7-Tfiaftl/ 

&isa&3*Kt;iBi 1 stc^^^a^^ u * 

[0 10 3] UA»bftA«6, *X^tCJ:««SattS*K 40 

aai 4fc*T*itoiNMiiiS*#u *sa«MNc2rfljtt 
«-tt*fcf4tt«ttaortaf4^Kw»cx*;p 

[0 10 4] «Mc, *»Wfc«tO»6n*»«Sfctttt 
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[0105] *«w*s©*»a*jELw-nta\ 
^seattSftKufisaftvic^ir yT^yytfto 

^#T*jsesna^<«uvsisa«ije<*:-r»st«A. 

-5>„ 

[0106] mmm 2 ] ^niswanssw it* 

TFTTfc-3TCMOSBtt*#j£-r*0rr?**. CM 

FTiPf t *;PS!T FTi £*g*il$ Ct*^fctT« 

[0 10 7] *HiS0lJ»c43tt-SCMOS[Hli^©^MXS 
©— #0601*817. H8*«HTR«f5. ft*. #38 

wfcj;'»)»j«sn*«att3i*ii©*fflttH»4i£<. c 

MO S B»*»J«-r*^Fffi»4**JS«K:IE-a3t t>©iri4 

[010 8] ifcw-rf^«^iBKaoT. 5 

3SS«7 0 l±CtftS*«7 0 2«J*fltU -?-©_ht;; 
ISattMR ^-LT^tl^/^- 
r ^ t C J: 0 Nf t^ST F TfflSttI 7 0 

3tPft*MTFTOgtt|7 0 4t«t5, 
[0109] jStt!7 0 3. 7 0 4*»J*LfcSy< h 
«6^M7 0 5^IL> *6fcAay>7C* i fe$4J*H 

SttKOTl tRIi;t>©iT*. £5LT. S14B7 0 3. 

7 0 4it*mjwf&mmm#iitzK). iMit#i 
[0110] ftcy-r hmsowsfcaME-rsT- 

7^5^AlO/^->7 0 6, 7 0 7 £J£f£-f -5 
[0 111] C5LT0 7 (A) ©tt*tf«»&tl*. 7 

/^->7 0 6. 7 0 7©flSC:#?LK©BSK4tiK7 

0 8, 7 0 9?rMt5. *SfeM5«-T?tti:©£JL*©» 
ffi&{fclS7 0 8. 7 0 9CIUIS0.5 /(mtn. 

[0 112] £e>tC. *lfi«|l tra«©ftfrT?t>t>T«k 
«T-3itHfclfc8i8Mt;Bl7 10.71 l©^5rfT-5. tz 
fcU **JS^Ji?ttc:©mJ?^700 Atft4*K:ida« 
flE*H»TS. Sfc. IOIlt:J;!)y-fHS7 1 
2. 7 1 3**llf€-r*. £5 UTS 7 (B) ©*££#!! 

[0 1 13] 07 (B) ©tt*3W»6tlfc&, y-f Mft 
IUR7 0 5*N*^<X->5 1 >^iC«tOX-y^>^-r 
-5. n©X-y^>^I^T«y-r Mffi7 12. 7 13 
*«fctf*3PL»tt©»SB6ft:«t7 0 8. 7 0 9iS«7Wt 

ftot, *©*T©*Ky-f hmmmwm-rz.. x< y 

^>y«fc#aHttO»«lt{Ui7 0 8. 7 0 9 £Rfc5fe 
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[0 114] ^fC, P^r*;USTFT£SI^|Sff#fC 
LTUvX h^X? 7 1 4£JF5)5£L. NMSrtt-^T -5^ 

-fcf>^tt. iQjittJE50KeV . F-X» 0. 1~ 5X10" 
atoms/cm ! . $?£L-<14 0. 5~ 2X 10' ' atoms/cm 2 atom 
s/cm 2 Tfr&'5. 
[0 115] C©K-lf>^lSttit«W;!na«S#K 

tt«7 0 3^tfJ%&2in2,. *©IS*. 7 15. 7 1 10 

6T*$n*®«^p-f ^-^^in^n*. (0 7 

(C) ) 

[0116] &\z, m7 (d) ic^-Tcfcoi'Sz/p-r^- 

>©aA£ff -5. H©P-f t>©liA(t iuaSffi* 5 
KeV tlSi&tCl^U K— X»£0. 1 ~ ixi0"atoms/ 
cm 2 . £?i;L<te 2~ 5X10' 4 atoms/cm 2 £.•?%>,, d© 

iaons*,"wauEK:p-f*>*«»iii*nfc««7 1 

7.7 1 8t>Wf$.2n2>. 

[0 1 1 7] 0 7 (D) C^tlSA^TLfc^TN 
3=-ir*;HBTFTOStt«!ii»^l«-r*. fiP^. N^ + * 20 
MTFT©V-7Sa7 1 7, FK>fi*7 18. 
ffittftTffittffi* (ifcttLDDM) 7 19. 7 2 
0, ^-**;WBJ«1H*7 2 

[0 1 18] 0 8 (A) K^-rJc^tCfeflJWN? 1 

t^HTFT^S^l^vXhVX^ 7 2 2&Ml&-t 
*. ^LT. 0 8 (A) Kw-rttlBH45^TPS , *## 
■T*3F*8*ibTB (#n» -f :*>©&A£fr"5. d 
© B -T ^ > © h* - kf > y t> P -f * > ©*§£• t \Z 2 BE 

[0 119] lftBWB'f ^->©K-tf>^«SnamjE 30 
30KeV . 0. 1~ 5X 10' 4 atoms/cm 2 . *?£L 

<tt 0.5~ 2X10' 4 atoms/cm 2 M&£.TZ>o i©Igl: 
i0 7 2 3, 7 2 4T5*3ft*««»;:B-Y*>*«*i03 

ns. (08 (A) ) 

[0 12 0] 2«B©B^*>©F-£>^ttflia«BE 

5KeV . 0. 1~ lx 10' 5 atoms/cm 2 . JfSL 

<« 2~ 5X10' 4 atoms/cm 2 ISitl.. ^WlgiCi 
0K»flEKB'f*>a«*iaanfcflH*7 2 5, 7 2 6^ 
»j£Stt«. (08 (B) ) 

[0 1 2 1] ^©IglCckO P^t^HTFTOV 40 
-xm®. 7 2 5. h*K >M*£ 7 2 6. fiflUt/Fttyfeft 
(£7cteLDD^*£) 7 2 7. 7 2 8. ^T^JVWtfL 
m.t§.7 2 9**H3t-T-S. 

[0 12 2] JfcK. 0 8 (B) l:StIg©i^7^. U 
hV7^ 7 2 2£I&D|Sfc#. »«±IStU— !f-3t 

[0 12 3] *(C. ftK&flUt7 3 O£4000A©JP£tC 

^a-rs., jinMyHR i 3 o »4K<ti£*jK. gMt^bJi so 
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mm. SEft&xR. #«tt«re«o v>rnT>bA<. ^ 

xtcvds, icvDS, xfcf>3— hm&m^ni-z 

[0 1 2 4] h^— ;i/©JgJ^5-fTV^ N3=- 

V*;HTFTOV-^ig7 3 1. P^-^JUJTF 
T©y-7tl7 3 2ft»jW5. Sifc, KK>«« 
7 3 3«Nft^l'STFTiP5 1 t^l'STFTtT 
£ ^&#f j£ i T-5 £ £ T* C M O S HSS^SlSE $ ft 
S. (08 (C) ) 

[0 12 5] £Ub©*fcag*)BT. 0 8 (C) tc^f 
WitT^SCMOSlHlflSSf^iS-rsc.tJ^T^S. CM 

osig»tt«'b*>fi!4«j«o-f w?-^@»t*o. c 

[0 12 6] (A) (C^-T_tS¥X«. *H 

mot fcse o Tff« b c m o s lags s a** t) TtxmtiL 
&mmi>T$kmz7?'T4 7*-? k y ^xstti^si 

[0 12 7] &*5. 09 (A) tC^TU >^->l^-^ 

*«rirr scMosniKoy-f h«sti»4Kio.6 W mt 

[0 12 8] Sfc, 0 9 (B) lZitm^tLX->y hU 
iSZfm&OW-fi&TKTo 09 (B) \Z5k-ris7 bUi? 

fsIBn?**. 4#tc. *¥5fe36ffl (V-XflUffl) y7hl/ 
v'X^HIg&ti'ftffilf^F'ttraMH z ~S+MH z H&©# 

[0 12 9] ££T0 9 (A) {r^fJ >^*->lx— ^ 

9. 19, 5 ma (a> ©cMosfaK*S5«tufc!j> 
[0 1 3 0] 0 1 0 tr«t-s«h. V. 9 

K©y>y:a-5'U— *«402 MHz©^S^j^i!c^l|31 

%BJ#^«9©©'J>^^-->l/-^*ffl^T. 
JlSjg:454. 37MHz mMMEEi. 3 V) . 539. 51MHz 
(«iS«JE5V) ^$r#TVi-5. ^:*5, #^ 

l l ic^To 

[0131] cn6©ttJ4fl!*off«ieTf^jaufcu 
>^->i/-^{cit^T2 offififi^ibfpaflfSfi-rsji 
t^s^UTvi^. i~5 vw^ffl-trmiti^ffi^ 

MoTfc#tCgci — iSHMH z ©fgii^&gcSrHSlUT 
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[0 13 2] KK±<Dmz, *$S93£?llfflLfcCMOSig 

S^fcn^y £l3&©g3fcfc:j£>L*1£tg£*LTI^*. 
[0 13 3] SSK:. 3 L -v*Jl'£a<0.6 wmtS&TSK 

5i:tH **WK:«t * t f Ttfifi^r 

CTStif. S*6T*^«*Mt*#bT^*it**Wc 10 

[0 13 4] C*R9i©«|j£*>&*ft>ft-&«ft) 

6 tt#» fc «fc « T F T #{5Ji& £ ft 13 £ * T?»»fl:tt iZ 
fiftTH-5;5>£#§gU -fJl^e— ^©SlfeSrjt^bfc 
©TRTlClBft-f-S. 20 
[0 13 5] *R9!#S«, *»«klJ:*TFTOiSffi 

[0 13 6] JMfcWicH FU-f>«« 

*»6jK3W*^ai««rt:j:o»jsjE^ft*miiL*aiA., h 
i"-r ( h* >«a»ai««r*« 30 

[0 13 7] W±Sit«J>St. #5£93t::J:.&ig|Hfe£ 

©*8/&£^fcbT^££ji.&1±3a 

(1) *irU736*»»-r* (+t'J7ti5T) £fltft 

(2) **u7©f*»£«jwt-*xtt^r*^2nsi <y 

x*;|/*-HtSj&fcfiF«E?-.&. 
[0 13 8] S?T. ±E2-3©*J«S»fct\ 

fttf* v u t (c i -d t*i« (cKttft -v *;H&j5fc«tt 

[0 13 9] &Lb©«fiEte. £4>©*»*X*-TTrtt* 
^S^^S©^^— ^5 «ri*ft *%>©■?* 



[0 14 0] -tons*, ^MWitfSfcMfi^r^Wft*© 

[0 14 1] il^ir tt, b#t»tt*EE©te 

T. /1>5 1 7 > ;i/-^tC#-5W£E©^ki5 t t^ityxL' 
y>3^h' ©#*fc& £ ©*fit7f & * . 4* tc MH ft 

*"/t>f l ;*;i'— aa*tt K k >«©£aia*y— x«* 
cstj£*«s c tr y — ^«©*s««ffiji«fiTU, y— 

X/ K K >IWKJta*i«««i!(Eft*iS* , r**. 
[0 14 2] -tCT*»W#6tt*«W©ISft&»©*S 

ItcaSlT, 9 L r^;Uft/6 i 0.01~2 (imgS©@ft 
*;UT F T fc* tt, ^**)VJ&J&mm\Z*i LTA^ 

©£5Jf ©j£# 0 6 ft « t itao L 

[0143] zomuffimtfistimzmi 2ic^-r«i& 

<f6Ktr-5'<i:-eSfi&T^.5t#Ae.ft-5„ 012 

(a) Kistvr, 1201 tty— 1 2 0 2 an 

K>®«. 1 2 0 3tt3^*;UJgfi£ffi«T&0. 9^ 
*;HBJ*»W1 2 0 3© + fcttA*Wfc*»fi4M»ll 2 
0 4iJiM$ft5. ^■V^;HgJES®«l 2 0 3 

+ . 7tt4fcffltt 1 2 0 4glft©SW 1 2 0 511 £ftft 
fc*ttfc»«T*0. +t'J7*Wt5Iti:!S;5. 
[0 14 4] ^^T012 (A) IZmTffimU. HI 4 

BP'S. 0 1 4© 1 4 0 2T^$ft-5lBftStl?-tt 
012 (A) ©^Fif5£#jffi*£ 1 2 0 4 tCffi^ U 0 1 4 © 
ft-«*fc»4tt«llS» 1 4 0 1 ttH 1 2 (A) O^t'JZ 

[0 14 5] fi£oT. ^ir^HBricSWtl 2 0 3rt(Zi2 

isnt^»i^i 2 o 4ii?^^;u^ffl^F«gtc^ 
^.-5) ©*£nfig«£jgj&u -e-©x^;i/^— Bgtct 

[0 14 6] Sfc, 012 (A) SA-A' TSWrUfc 

*ri0*0i 2 (b) tc^-r. 120 6\tt&g&m&m 

■T^S1ST?ab-5o 012 (A) SB-B" T?«JW 

Lfc«BHSH12 (C) fC^T. 
[0 14 7] ft*3. 012 (C) tCfel/iTwpi,nt4?FM 
M«1 2 0 4C(|$ai/. wpa,mte^'J7#1£Srr 
-5««e©iHSr*T. CCTn. mtt^-v^-^i*®® 1 
2 0 3rt{C*3l^T, wpi,n*in#B©^F*fi#j®«©^iT? 

[0 14 8] ffi^T, *«WCJ:5TFTOSMiOtff 

pa (wpa,m£ 1 T'J0^.^^fil) 4ftALfi;<ItJ 
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[0 14 9] 

«FE=1/ Cox (A I d/ AVg) • 1/ Vd-L/W 

ciciT'Coxtty-r h^tm^a. Aid, AVgi^n 

?nFK>i« I dty-f hiEVgoatl. Vd 

[0 1 5 0] bfrbfcjtfS, SfBBWfc^ + ^MiWkM* 
©tffJ»j|»»*tt5 1 t^l'«©IWHWSftAl/T# 10 

[0 15 1] Sfc. :ftffi4MH«&Hl 2 (A) iZ^fm 
t^ffldtlS. ^©gffifc-^UTfiTFICitt 
[0 15 2] &mm UFE) «¥gi#ffil dtttSS 

n-s. eitie.^SL.^oT^fig^n^^w^Kia 20 

[0 15 3] 

mi] 

-1 

/<= d//zi+i//ii) 

[0 154] £©i!cl-Z^£n-55£te. gfrttft&ftft 

lattice ©fli»*J:tPF»e%iSSLO««* 

g.ttlt&'Sto&Wimiii ( , ttinpurlty^jgcflc-rS) © 

[0 15 5] 
[»2] 

-5/2 -3/2 

^1 oc ( m *) t 

[0 15 6] 
[*3] 

-1/2 -1 3/2 

«= (m*) NiT 

[0157] ^ne.©s;icj;^£, 40 

6. EI 1 2 fciR-r*lJ«©«#, Affittl;:?ffi4MStt&& 

[0 15 8] IP aS&WfCtt»3JC*JliT-1' *>itV 

-fSfcai), ftdbtfu, ttlEB&<*6IH;fcfciB^Tlr>< 
CiCft*. IP*, Sciic*v»ti/ah ©3H*«»-r 
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[0 15 9] Sfc. 012 (A) t*it»TT»E*)ffi«l 
V»Sdt«SSTab*. £©&&B2®te, H14t;i7rcb 

[0 16 0] CCtftEIiHtid, ^ttfefflttl 2 

©T. ^PirUT'SiMI-rsilfcfc^ ^-;i/©*&«tW 
C©^£tt, **y7R±©^K:J:S*a©i5»Sfi 

[0 16 1] fiUO«ai)«it5CtT, 

t«S©-^TS&5 L#rVi««ffi©<£T s bflP*!l"e# 

[0 16 2] ftJ5zfi©HtCb*K>fi!l£gJf ©/£# 

TBJE©[fi]±£*{C11j-^'7.L^->i>3;UH#'l4 (Sffi) © 
[0 16 3] ^Xl/'r/ail'Httt©^!! ##tf£ 

Ct*«T**tV»5itlfc*»6eiT©*KKWT**. 

[0 16 4] HI 2 (A) Tf*T«fi£«i:bfca#iC, gftjR 

s«*»a-r<5SCJi*©ia<H*T**n*. 

[0 16 5] 
[«C4] 

S=ln10-kT/q [1+(Cd+Cit)/Cox] 

[0 16 6] R4»C*i^T, k»4sBjl/yr>Jgft. Ttt 

«6*fiS^, atittflr*. Cd te£2Jf#», CitfiJWS 
ffiro^flESI, Coxte^-f hgMM&SSTfcS. 
T. **j«-ett$2Ji««Cd ;&J;tf#ffi*Mfc©4Hl«£ 
SCitSOfcBjte&EOifi^ttSCiT, Cd = Cit = 
0 tfcSSStfcSB, iP*Sffi^60mV/decade 

[0167] fcfc*b, ^4ic^$tx^s;«s{i<&^aj-r 

Sfci&WjfiiHitT*?). TFTTttCWifiiKStCtieto-r 
{C60mV/decade liTF © Steffi /J*#£>*1 -5 d t fc&-5„ 
[0 16 8] t^5T> **W*6*»*n**«J*T? 
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£ BEST & Z. <h K $> Z> £> T & 5 . 
[0 16 9] fi£^T. X*;|/=?-|SSffi£jgj5£-r<£<tV>5 

[0 17 0] Sfc, ^MttWWSPSfcfiB'f *->-tfia 
[0 17 1] *ttj£tt:*:9!MMF-?H*?« 

[0172] mmm 3 j 1 \z^ l 

[0 17 3] *HSfi^J{C^TX@*Sllg^J 1 ttt*^*) 
[0 17 4] 700 T;£i@>L3jQi&MSIC±oTfc£ 

[0175] 4 J *^SS0iJT-ttllSS0iJ 1 tC U 30 

(C&wr. H&ift&l 0 7 £fi£S|-r£X@£^IB& 

[0 17 6] dCNpJgfig^n^^blKiCl^LT, 3lS£ 
~1500A (ftSftftfiSOO ~1000A) CDtSfflTJ^fiKT# 40 

[0177] iifl«©*Ty'f M&HK&mjft?«& 

[0 17 8] ±BEXgTJEJj£$n;fcS&gKfcIgCD± 
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[0 17 9] £&. ±texS*^M7n^ m\z-yir 

*flait6i»*LT. BflEJ&«teMs»j«LTy-r hie* 

d©«£. Sttit^-f hf&MKOHLBfcft 

[0 18 0] C*i60!l5] **!S0!ITtt, 43B9i&«Ji; 
LTffSLS:TFT5DRAM (Dynamic RondomAccess 
Memory) i5«tI^SRAM (Static Rondom Access Memo 

ry ) izfomistcm\z-3^Tmwr2><, mmizitmi6 

[0 18 1] DRAMttEttt-*1***««f£l,T:3> 

SnfcTFTfCfcoTfWtfSnS. DRAM©110^ 
^U^;U£#tJ&T3TFT£3>?>-tf-©|H]8&£0 1 6 
(A) t*"T. 

[0 18 2] V— Ffil 6 0 1 tC«koTy-f 
-5. JlO^iJgTfcfy h&l 6 0 2fliJ/^£ri>-r>+l-l 6 

Z>o flT&. dOn>-7 J >-y-iC#W$n7t«^*TFT{C 

[0 18 3] DRAMW^gittUHcD^^EiJSr^-r-S) 
SR^Sfcj^T F T 1 3 ttT?#*fcil>&«r»OTr, 

u *»j«-r s o j« u t ^ * . 

St. hp*. <E>ns©T% 

[0 18 4] TFTSffi^TDRAMtMi^ 

-5. 

[0 18 5] JfcC. SlftffJfftLTUffldftlUfc 

SRAM|eJgS£|gi 6 (B) tC^-T. Sftft^f* 

^tmmvmm&T FT^tn s r AM^it^i:^, 

[0 18 6] SRAMtt7>J5/^7Dy^05R^|5I 

N — O F F F F — ON© 2 ^Stfcffil'ttJ&L 

T2JtflMBfit (0^fe«l) ^tBtt-r-SfeWT^-So m 

[0 18 7] 1 6 0 5T^*l4©tt7-H«TJ&0. 
1 6 0 6tttfy r-^TSb^o 1 6 0 7 «iSSfetT«fiS;$ 
n^^sg^TfeO, 1 6 0 8TSSn5<t5ft2a® 
K7^f;U7>->'X^tl 6 0 9T^^n-5«k^^2*a 
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[0 18 8] JW±<D«fc5&^J&T&-5SRAMc 

[0189] CUttM '6 ] **lfi«n?tt. 1 ©¥ 

**»«*«t^*J(5«l 2WCMO S lHlSS$rffl^T|wI-S 

#± tc am v h »j * x mss t d y v z m <t * l 

[0 19 0] fcij. n^y^Efcitt, jqaZEAsiBft^ 10 

gUfcfcHTtt. IWtM£ffi©IR**miXft©iqHfc«'3 

TPyy? 0S&tefl-tttt I C a*-Hft«T* o 

BJ©T F T d t TW— S«±tC±T*— #ftT 

[0 19 1] Sit. n>hD-;niii^t«7 p n-tr^-y-[5] 

SS. ^'JEIIS, ^Dy^«*@i§, A/D (D/A) 

HS£0iJ5. 6T*LfcSRAM[lI^DRAMI5IgS^ 

[0 19 2] d©«fcp^*^{C*BJ«fflS7rW^-r^5!BJ 
*Wffl-r*t. *«ta±lC»J«bfcMOSFETfcE» 

[0193] CSIM0iJ 7 3 *X!K0l|-?tt£;K0iJ l tlS: 
*«lifiOTFT*ff«r*«**T. K99CBB1 7£ 

[0194] s-r. asasfcii iH*©ig£«THi 30 
(d) 01 (d> fcs-rttiBswfc 

T -^A^©/^-X>^^C,ffl^fc[a^KLtel,i 
J&JKfefxV*'. 1000A©9£©flt!B&NMfKfcJ£&f9<&. 

7 (a) fcs-r. 

[0195] HI 1 7 (A) (C*3^T. 1 0 1 ttS^S 

«. 102 liTffiM. 1 0 6\zm&m. 107 nicy 
s. 1702 «y-f h«s 1701 *HMHMfcLT»s 40 

[0 19 6] *t. HOttJBTSttJi 1 0 6C)tiLT- 

t, £©< *>&Aiac«k0*tt*Ms«i 7 0 3. 1 

7 0 4A«}gfiESn-S. 

[0 19 7] T*fi«-f t>©ffiAi«*7Ufc6. ^fcS 
Ml 7 0 5* 0. 5~1 tfmOffSfcfiEirr-S. J5£K;# 
ffittMffiSfcCVDtt. ^XvCVDfc X/ty^ft© 



[0 19 8] d^LTiai7 (B) ©«»*Jft5n«. 
HI 7 (B) Ottffl««#6nfc6. SfctSMbSaRBU 7 

11701 ©«gK:©*»r. bTasnfca-rbs 
*gttt-y-r Ff*-;n 7 0 6 <hLT«tg-r^>. 

[0 19 9] £©(&. 0 7tt^< httSftf? 

[0200] 017 (C) KiR-rtt*T?5tf*»MIK;i- 
>©aA£fT&5. C©Pt. K-XI(i^i©-ft>a 

K^* — JH 7 0 6©H:T©SS*£ 1 7 0 7 . 1 
7 0 814-f ;*>&A#fT&:bnfc^©T. 5F*e#j-f*> 
©JBflEfcfcffcttfc^. L*»U SttiU^ifllttl 7 0 9. 
17 1 0t4SSKK«flE©^««-l'*>*«ftA*tiac 

[0201] Ki±^m\z2ms^^>&x^mx. V 

-Xftl 7 0 9, 7 1 OfeiUtV-T. 

/ H K >««£ 0 fc7tG4m£©fiV>ffiXft:ftffi4(riH 

(LDDM) 1 7 0 7. 1 7 0 8«Sn5, * 
*5. Miffil 7 0 1 ©fiT«7>b* — 
0. 5 t + *;i/»J««l*l 7 11 

[0 2 0 2] £U:©I8««TBI1 7 (C) «Dttfflt*»» 

snfcS. 300 A©P£©El3SLtev>5^>&£jEKltl 
U >!£<>:-> 'J 3 > (^Stt^*) KtSlJESt 

s. -tux. rpymzmnvrzW:, ?>-fT 
(ci^.Jai^MSS-fT^'p cfry— xusi 7 o 9. k 

U-f >«*1 7 1 0©S®{C^>->U-tM' Hi 7 1 
2, 17 1 3 (117 (D) ) 

[0 2 0 3] fc*5. ±EXgtt^>JR©ffcbDfc^> 

[0204] jfct, jemieiuti 7 1 4tbtsftii 

Ig£5000A©JP$lCf£J&U y-X!Sl7 15, K \s 
-f>*Sl 7 1 £-5bT01 7 (D) lC 

a^-r mm otft *«^j5ET * . 

[0 2 0 5] **«S«T*-T«li2i©TFTtt, V-X/ 

k k >ss*^^ >-> u -y-^r k 1 7 1 2 . 1 7 1 3 * 
[0206] c^js^j 8 ] ^m^mtmmm 1 

*M«7 £»fc**a©TFTSfWr<&0!l*jR-r. K 

[0 2 0 7] Sr. HiS0iJl t|W|«©XS$:^Tiai 

(d) c^T*»*»*. fcfc'b. **«0y-my-r h 

Srtit^. ^©WliSrigi8 (A) fC^T. 
[0 2 0 8] 018 (A) fCiSl^T. 1 0 1 

fi. 102 «t^m. 1 0 6 testtji. 1 0 7 umizy 
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0 i itmm^mm v ->u zj ym -c^^y-r h« 

[0 2 0 9] CCDttSmgl&B 1 0 6 i:»Lt- 

T. £©^>aAIiglC£0^M#J@*£l 8 0 2, 1 
8 0 3#Jgfi££*l£,, (018 (B) ) 
[0 2 10] M-f^>©aA!5«7Lfc5, SIM^J 
7 £|i^(CXy^/\>^ft£m>T-tM K"^*-;H 8 

[0 2 11] ^-l/T, it-f h' l )*-;H 8 0 4JMl 10 

-t:*>&a£«it. y-xffisi 8 0 7, v-i^omm 

1 8 0 8, {Sigg^SsE^^ (LDDSS*£) 1 8 0 5, 

1 8 0 6. ft^MlSl 8 0 9«$n5. 
[0 2 12] .£U:©Ig£ii£T01 8 (C) ©#cg^*§ 

Stlfce.. 500 AC5Jl$»ll3^b^^^>^'X^>^S: 

V-Xffi^ 1 8 0 7, >ffiJ® 1 8 0 8, 20 

^^XT^v-'J-tf-f h* 181 0~ 1812 £J£J5£T 
5. (018 <D) ) 

[0 2 13] K\Z. JffSii&id&l 8 1 3tLTtftat 
M*4000A©JP$tCfiKKb, y-^fll 8 14. PI/ 
OillSlSSMfS. £?bT018 (D) tC 
ST«ii©T F TtfZZ&TZ. 
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